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Change-speed Mechanism, Chiefly for Motor- Vehicles. 



We, Alvis Cab & Engineering Company 
Limited, a British Company, Geohgp: 
Thomas S mxth- Clarke and William 
Marshall Dunn, both British Subjects, 

g all of Alvis WoTks, Holyhead Road, 
Coventry, Warwickshire, dp hereby 
£ et .i aie * the nature of this invention 
to be as follows : — 

This invention relates to change-speed 

iO gearing, chiefly for use on motor-vehicles, 
and has for its main object to provide an 
improved construction with which three'" 
or four forward speeds can be introduced 
on so-called synchro-mesh principles. 

15 In one application of the invention, the 
gear-box is in the form, of a trough, the 
lay shaft and a sliding (reverse wheel beinur 
carried in the lower part while the top nf 
the trough lies upon the axis of the cou- 

20 centric driving and driven shafts. The 
cover is secured to the trough portion by 
long studs or holts and it may also carry 
the sliding selector bars and a shaped up- 
standing part supporting the change-speed 

«5 lever. Both parts of the box are formed 
near the centre of the length of the gear- 
box with webs which co-operate to support 
bearings for both the driven shaft and 
the lay shaft near their mid lengths. 

on These webs practically divide the box into 
a forward and . a rear compartment, and 
in the forward compartment is arranged 
the gearing providing a direct drive ana 
the next highest, or third, speed. This 

35 is of the constant-mesh and some well- 
known synchro-mesh type. 

In the rear compartment there are two 
sets of gear-pairs, .one for the first and the 
other for the second speed, respectively, 

40 and these are adapted for clutch opera- 
tion. That is to say, one gear-wheel is 
fixed to its shaft and the other free there- 
on, a clutch locking it to its shaft when 
required, which may be effected iu 

45 various well-known ways. 

Tn one arrangement, the fixed pinion of 



the first speed gear-pair is on the lay shaft, 
and the clutchable free gear-wheel on the 
driven shaft. Between the bore of this 
free gear-wheel and the driven shaft id 
interposed a sleeve which is fixed to the 
driven shaft and externally forms a bear- 
in e* surface on which the free gear-wheel 
can rotate. This sleeve is integral with or 
attached to a special gear-wheel used 
solely for reverse drive, which is conse- 
quently fixed to the driven shaft. This 
"can be quite a narrow gear-wheel so as tr» 
add little to the length of the gear-box, 
and it may be located between a washer 
lying against the adjacent driven shaft 
gear-wheel and a split abutment rin^: 
which lies in a circumferential groove in 
the splines on the driven shaft. Thes« 
splines are used for fixing the special 
gear-wheel to its shaft and for the slidimr 
clutch membeT employed for clutching 
the free geaT-wheel to the driven shaft. 

The sliding reverse gear-wheel n 
located, when put of use, between the gear- 
pairs for first and second speed and is 
adapted, when required, to be meshed 
with the fixed pinion on the lay shaft and 
with the special gear-wheel, causing the 
driven shaft to be rotated in the opposite 75 
direction to the driving shaft. 

By this invention all the gears can b^ 
engaged by means of clutches with 
synchro-mesh devices. Usually, with 
other gear-boxes, the first gear-ratio at 
least is brought into operation by sliding 
the gear-wheels into mesh with on* 
another, and consequently synchro-mesh 
mechanism cannot be employed on the 
first speed, rendering changing down from 
second speed to first speed a difficult 
operation. 

Dated this 19th day of July, 1932 
WALFORD & HABDMAN BROWST, 

Chartered Patent Agents, 
18 & 19, Hertford Street, Coventry. 
Warwickshire. 
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' -all of Alv-is- • Works. Holyhead Road, 
Coventry, Warwickshire, do* liereov 



and v a sliding Reverse wheel 10 feeing 1 
, , - - v - carried low down in the trough while the 

declare the nature of this invention . top, 14 of the- trough lies upon, the axis 
and in what manner the same is to be per- of the concentric driving and- driven 

^ J 1 shafts, lb x 16. Although the top of -the. 



5 formed ? to be particularly * described and 
ascertained in and by the following 
statement: — . 

This invention relates to change-speed 
gearing, chiefly for use on motor-vehicles, 
10 and has for its main object to provide an 



trough is shown as being co-planar with 
thjs axis^it.^obviously need not be: It 
could, for example, be V-shaped in end 
elevation. The uopef part or cover 17 of 
the gear-box casing is secured to the 



improved r^nsimction with^ which three trough by long, studs or holts 18, and it 

* J J ~ **" "~ J J ~~~ " may also carry the sliding selector bars 

19 and a shaped upstanding part 20 sup^ 
porting, the change-speed lever 21. 

Both parts of tbe ibox are formed near 
the. centre with . webs 22 which co-operate 
to support bearings 23 for both the driven 
shaft and the layrshaft "■ near their miJ 
lengths. These webs practically divide the 
box into a forward and- a rear " compart- 
ment, and in the forward compartment is 
arranged the gearing providing a direct 
drive and the next highest, or. third, speed. 
This is of the constant-mesh and some 
well-known. " synchro-mesh " type. 

The drawings show a constant-mesh 
gear-pair 24 for driving the lay-shaft, and 
dogs 25, 26 f oa: the direct drive. -The 



or four forward speeds can be introduced 
on so-called ff synchro-mesh 3 1 principles, 
that is, by. means of auxiliary friction 

15 chitches for synchronizing dog clutches ov 
other elements to be meshed for the intro- 
duction of. a selected speed... One. form of 
such gear-box is shown in Figure 1 of the 
drawings of. patent . specification No. 

20 352,85& .. 

.According to the. invention, the casing 
p£ a change-speed gearing, providing at 
least three forward speeds ail introduced 
on (C synchro-mesh " principles,, is split 

05 about the axis of the driven shaft into 
upper and lower parts, the lay-shaft being 
carried in the latter. * 

Prefer ably the casing is also partitioned 
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manner known per se, by internal latter dogs are carried by the clutch 'sleeve 



30 ^eba into front and rear compartments, 
and. the forward-' compartment may con- 
tain the mechanism for the direct drive 
and- the next speed and the rear compart- 
ment that for one or more lower speeds, 
35 and also that for the reverse drive. The 
»i webs can be adapted. to carry intermediate 
bearings for * the- shafts which is very 
important in view of -fcheir length. 

In. a psef erred arrangement there are 
40 three indirect forward drives all through 
constantly meshing gear-pairs of which all 
the gears on the lay-shaft, are fast, there-; 
on. The, lay-shaft cart. be. inserted into 
the lower part of the casing through one 
45 end thereof and threaded through the 
geairs and hearings. : The means for selec- 
- tively • blutehing . the : free gears to the 
driven shaft can he assembled on the latter 
before it is placed in position between the 
50 upper and lower parts of the casing. 
- In the -accompanying drawings.: — 

Figure 1 is a longitudinal section 
through oue form of gear-box according to 
the invention; 
55 Figure 2 is a cross-section, taken mainly 
on the line II— II of Figure 1, indicat- 
ing the airrangement of the reverse drive ; 
and 

Figure 3 is a cross^-section through one 
50 of the clutching devices on the driven 
shelf, this construction .being known 
per se. - . " 

In, ..-then- construction, .iUgstrated,. the 
* lower part of the gear-box "casing is* in 
" the form of a trough 11, the lay-shaft 12 
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27. splined oa thj driven, shaft. The 
clutch sleeve is associated with the. strik- 
ing fork and the outer sleeve 28 carrying 
the. friction, surf ace 29 in a known manner 
such that 'movement of the striking fork 
in the' appropriate direction /first brings 100 
the surface 29 into frictional contact with 
the co-acting surface '30 associated with 
the driving dogs 25; and the dogs 2d, 26 
cannot be engaged until the friction sur 
faces 29 j 30 have been synchronized. 

Third speed is through- the constantly- 
meshing gears 31, 32, the latter being 
locked to the driven shaft by the engage, 
ment of the dogs 33 after the friction sur 
faces 34 have ibeen engaged and ' syn- 
chronized, as above described; by move- 
ment of tho strildng fork in the opposite 
direction. 

In the rear 'compartment there are two 
sets 'of gear-pairs,, one, 35, 36, for the first 115 
and the other 37, 38, for the second speed, 
and these are also 'adapted for clutch 
operation". The gear-wheels on the lay- 
shaft are fixed thereto and the others/ 36, 
38, are free, on the driven shaft". A clutcli, 
comprising an inner sleeve '39 with dogs 
40, 41 and an outer sleeve 42 with frac- 
tional surfaces 45, 44, is provided for lock- 
ing the selected gear to its shaft, when 
required, this, double-acting clutch being 126 
similar to that for^top and third speed. 

in the present' arrangement'; as described 
in x>nr. co-pending jpatent specification No. 
35,544/32, (Serial Hi. 405,095), between 
the bore of the free gear-wheel 36 and the 130 
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driven shaft is interposed a sleeve 45 
which is fixed to the driven shaft and 
externally forms a bearing surface on 
which this free gear-wheel can rotate, 
g This sleeve is integral with a reverse gear- 
wheel 46 which is consequently fixed to 
the driven shaft. 

The sliding reverse gear-wheel 13 is 
located, when out of use, between the 

10 gear-pairs for first and second speed and 
is adapted, when required, to be meshed 
with die fixed pinion 35 on the lay-shaf t 
and with the gear-wheel 46, causing the 
driven shaft to be rotated in the opposite 

45 direction to the driving shaft. 

By this invention all the orears can be 
engaged by means . of clutches with 
" synchro-mesh " devices. Usually, with 
other such gear-boxes, intermediate hear- 

20 ings could not be provided for the driven 
shaft and lay-shaft, owing to the impossi- 
bility of assembling the parts, or, if pro- 
vided, tire gear-box would have to be 
divided transversely — instead of longi-- 

25 tudinally — an arrangement which has 
certain disadvantages from a practical 
standpoint. With the arrangement here 
illustrated, however, the lay-shaft can 'be 
inserted through one end of the gear-box 

30 and threaded through the lay-shaft gears 
and the headings. . All the bearings are 
positively located on the lay-shaft, the 
intermediate one. by the circlips 47 
engaged in nnsplined portions of the lay- 

35 shaft". The gear 35 is also positively 
located between the circlip 48 and the 
spacer 49, but the other three lay-shaft 
gears are located by the engagement of 
their " herring-bone " teeth with the 

40 teeth of the mating gears when the pre- 
assembled driving and driven shafts are 
lowered into position in the top of the 
trough prior to the assembly of the 
-cover. 

45 Having now particularly described and 
- ascertained the nature of pur said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 



1. Change-speed gearing with ai least ^ 
three forward speeds introduced on w 
'* synchro-mesh " principles and with the 
casing split about the axis of the driven 
shaft into upper and lower parts, the lay-. 

. shaft being carried in the lower part. « 

2. Change -speed gearing where the 
casing is partitioned by internal webs into 
a forwara compartment containing the 
mechanism for th<> direct drive and next 
speed, tnese being introduced on ^ 
" synchro -mesh " principles, and a rear 
compartment containing the mechanism 

for one or more lower speeds, also adapted 
to be introduced on synchro-mesh prin- 
ciples, the casing being split about tha 65 
axis of the driven shaft into upper and 
lower parts of which the latter carries tue 
layshaf t. 

& Change-speed gearing where the 
casing is split about the axis of the driven „ 
shaft into upper and lower parts, the TO 
latter carrying a lay-shaft which is in 
constant mesh with the driving shaft and 
has at least two gears fast thereon and" In 
constant mesh with gears fiee on the 
driven shaft, and clutching means on the 
driven shaft, for the free geais, by which 
the speeds can be introduced on " synchro- 
mesh " principles. 

4. . A gearing, according to any preced- 
ing claim, adapted to provide four for- w 
ward- speeds all introduced on et synchro - 
mesh " principles, and having bearing?; 
for the driven and lay-shafts near the 
middle. 

5. A gearing, according to any preced- «&■ 
ing claim, where the lay-shaft is inserted 
into the lower casing part from one en«l 
and threaded through the. gears an-l 
bearings. 

6. The complete gear-box, substantially 90 
as hereinbefore described or as shown in 
the accompanying drawings. 

Dated this 9th day of August. 1933. 
WALEORD & HAiUDMAN BItOWSf , 

Chartered Patent Agents, 
18 & 19, Hertford Street, Coventry, 
Warwickshire . 
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